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CLAIMS 



[Claim(s)] 

[Claim 1] The sound insulating material characterized by coming to carry out the 
phanerosis of the design pattern on this surface layer 1 including the nonwoven fabric 
surface layer 1 which makes a subject the thermal melting arrival fiber which 
established the thermoplastic fiber object on the nonwoven fabric base material which 
carried out fabrication, and this base material. 

[Claim 2] The sound insulating material characterized by coming further to prepare 
the compact layer which consists of a nonwoven fabric fiber object between a surface 
layer 1 and a base material, or the interlayer who consists of thermoplastic film-like 
resin which does not have permeability in a sound insulating material according to 
claim 1. 

[Claim 3] The sound insulating material characterized by forming the compact layer 
which changes from a nonwoven fabric fiber object to a noise source and the facing 
near base material side further in a sound insulating material according to claim 2, or 
the surface layer 2 which consists of thermoplastic film-like resin which does not have 
permeability, and changing. 

[Claim 4] claims 1-3 - the sound insulating material which the fiber which constitutes 
a nonwoven fabric is thermoplastic polyester fiber, and is characterized by consisting 
of a matrix fiber and thermal melting arrival nature fiber in a sound insulating 
material given [ one of ] in a term, including ****** fiber. 

[Claim 5] claims 1-4 — the sound insulating material characterized by forming a 
design pattern of the textile printing by the hot printing print and screen printing in a 
sound insulating material given [ one of ] in a term. 
DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to a sound insulating 
material useful as a sound hood installed in the noise source of the internal 
combustion engine which generates the noise about a sound insulating material. 
[0002] 

[Description of the Prior Art] In order that the car which used the internal combustion 
engine may prevent the noise reduction of the outside of vehicle, and vehicle interior 
of a room, a sound hood is installed in an internal combustion engine in many cases. 
[0003] The hood insulator (4) which consists of a sound hood (3) and acoustic material, 
such as a glass fiber, in order to make it not take out outside the noise which is 
generated from the engine (1) in an engine room (2) in the case of an automobile from 
an engine room as shown in drawing 1 is installed in the engine room. Moreover, in 
order to aim at the noise reduction of vehicle indoor (6), the dash insulator (5) which 
consists of acoustic material and a rubber front face is installed in the upper part of 
the septum of vehicle indoor (6) and an engine room (2). 

[0004] As the conventional sound hood is generally shown in drawing 2 , a base 
material (8) consists of ingredients which are excellent in thermal resistance like 



Nylon, and the design pattern (7) is added on the front face. Furthermore, in order to 
raise the sound isolation engine performance, the acoustic material (9) which consists 
of the felt, urethane, etc. is installed in the inferior surface of tongue of a sound hood, 
and there is a thing of wrap structure in it about acoustic material on the thing of the 
structure of giving the function which absorbs an internal combustion engine's noise, 
and the front face which has oil repellency. 

[0005] However, on the configuration, it was not enough in that the noise is prevented, 
therefore the reduction effectiveness of the noise was not reduced, either but the 
conventional acoustic material of thickness or installation area was inadequate [ the 
effectiveness ] for below a certain fixed level. Moreover, since the rigidity of the sound 
hood itself was high, the sound hood itself had also become the generation source of 
the noise because a sound hood vibrates. 
[0006] 

[Problem(s) to be Solved by the Invention] The purpose of this invention solves the 
above-mentioned conventional problem, and is to offer the sound insulating material 
which has the sound absorbing and insulating characteristics which were excellent 
while having the surface aesthetic function. 
[0007] 

[Means for Solving the Problem] this invention persons ******( e d) the sound 
insulating material slack base material used for a sound hood etc., and reached a 
header and this invention by adding a design pattern to the front face with a print etc. 
in ** with which the design nature of a sound hood and outstanding sound absorbing 
and insulating characteristics are compatible. 

[0008] That is, a sound insulating material according to claim 1 installs the nonwoven 
fabric surface layer 1 which makes a subject the thermal melting arrival fiber 
prepared on this base material in the upper part of the nonwoven fabric base material 
which carried out fabrication of the thermoplastic fiber object, and is characterized by 
coming to carry out the phanerosis of the design pattern on this surface layer 1. 
[0009] Sound hood material according to claim 2 is characterized by coming further to 
prepare the compact layer which consists of a fiber object between a surface layer 1 
and a base material, or the interlayer who consists of thermoplastic film-like resin 
which does not have permeability in a sound insulating material according to claim 1. 
[0010] Sound hood material according to claim 3 is characterized by forming the 
compact layer which changes from a fiber object to a noise source and the facing near 
base material side further, or the surface layer 2 which consists of thermoplastic 
film-like resin which does not have permeability, and changing in a sound insulating 
material according to claim 2. 

[0011] a sound insulating material according to claim 4 -- claims 1-3 -- in a sound 
insulating material given [ one of ] in a term, fiber is thermoplastic polyester fiber and 
is characterized by consisting of a matrix fiber and thermal melting arrival nature 
fiber, including ****** fiber. 

[0012] a sound insulating material according to claim 5 - claims 1-4 - in a sound 
insulating material given [ one of ] in a term, a design pattern is characterized by 
being formed of the textile printing by the hot printing print and screen printing. 
[0013] 



[Embodiment of the Invention] The sound insulating material of this invention is a 
multilayer fiber object which consists of nonwoven fabrics, and the design pattern is 
formed in the front face. It comes to carry out the phanerosis of the design pattern on 
this surface layer 1 including the nonwoven fabric surface layer 1 which makes a 
subject the thermal melting arrival fiber which established the thermoplastic fiber 
object preferably on the nonwoven fabric base material which carried out fabrication, 
and this base material. 

[0014] The sound insulating material of this invention forms for example, the base 
material layer (11) part used as the body of a sound hood etc. from the nonwoven 
fabric object of thermoplastic fiber. 

[0015] that a rigid field to whose diameter of fiber is 0.05-50 deniers although 
narrow-diameter-izing if possible is desirable as fiber which constitutes a nonwoven 
fabric when the diameter of fiber is taken into consideration from the 
absorption-of-sound engine performance in order to suppress deformation of a sound 
insulating material, for example, a sound hood, — desirable further — desirable — 
0.1-30-denier thermoplastic fiber -- polyester fiber is applied preferably. If the 
above-mentioned diameter of fiber is too small, the permeability of a carding machine 
will be inferior and a quality nonwoven fabric will not be obtained. On the other hand, 
since surface texture will become coarse if the diameter of fiber is too large, it is not 
desirable. 

[0016] the inside of the above-mentioned polyester fiber — especially -- acquisition — 
since the melting point, tensile strength, and a modulus achieve the support function 
as a matrix fiber effectively comparatively highly, an easy polyethylene terephthalate 
fiber is desirable. Furthermore, preferably, since the side-by-side mold conjugate fiber 
which compounded gay polyester and copolymerized polyester along with the fiber 
axis discovers crimp by heat treatment, and raises whenever [ confounding / of a 
nonwoven fabric ] and its moldability increases, it is desirable. 

[0017] Furthermore, as for the fiber which constitutes the nonwoven fabric in this 
invention, it is desirable to come to include [ thermal melting arrival nature fiber ] the 
matrix fiber which consists of at least two kinds of staple fibers, and achieves a 
support function, and between fiber. As this thermal melting arrival fiber, the 
copolymerized polyester to which the melting point was usually reduced by 
comonomers, such as a copolymerization polymer, for example, isophthalic acid etc., is 
used suitably. Thermal melting arrival fiber is softened or fused at the temperature 
below the softening temperature of heat treatment, for example, gay polyester, and 
discovers welding nature. Although heat treatment is performed at the welding 
nature manifestation temperature of thermal melting arrival fiber under the 
softening temperature temperature of a matrix fiber, the above-mentioned smoothing 
heat treatment also as an independent process, heat treatment at the time of hot 
printing, etc. may be used. By this heat treatment, paste up the configuration fiber 
which crosses thermal melting arrival fiber on an intersection, and gestalt stability is 
given to a nonwoven fabric, and also it collaborates with the support function of a 
matrix fiber, and the shape of toothing of a nonwoven fabric side is absorbed, or it 
becomes possible to give irregularity intentionally to stability on a front face. It is also 
possible to give the shape of toothing at coincidence to both sides, of course. 



[0018] Although the single component fiber which consists of the above-mentioned 
thermal melting arrival nature polymer is sufficient, if the sheath core mold conjugate 
fiber which uses a homopolymer as a heart component and uses a thermal melting 
arrival nature copolymerization polymer as a sheath component is used, since thermal 
melting arrival fiber can achieve a thermal melting arrival function, with the support 
function of a heart component maintained, it is still more suitable. Moreover, 
hardening of the nonwoven fabric by formation of a side-by-side mold conjugate fiber, 
then too much welding point can also be prevented. 

[0019] Especially a limit does not have variant cross sections, such as circular 
[ regular as a cross-section configuration of fiber ] or flatness, a Y-globe type, and a 
hollow form, etc. The sound absorbing and insulating characteristics of a nonwoven 
fabric can be adjusted by carrying out the optimum dose blend of the hollow filament 
especially. Furthermore, it can also contribute to improvement in the entanglement 
by crimp manifestation, and a moldability by making a hollow filament into a 
side-by-side conjugate fiber. 

[0020] There is especially no limit also about the color tone of fiber, and it is also 
possible in the arrival fiber at Hara of various color tones besides general white 
independent or to combine and use it. By using the arrival fiber at Hara especially, it 
can combine with surface design encaustic color, and the width of face of an ornament 
and a fine sight can be expanded. 

[0021] Since it is expected that the temperature in an engine room becomes quite high, 
the melting point of the thermal melting arrival section of thermal melting arrival 
nature fiber has the desirable thermal melting arrival component which has the 
melting point of 150 degrees C or more. 

[0022] The mixed rates of the matrix fiber and thermal melting arrival fiber which 
constitute a base material layer are 90:10-40:60. The base material layer which has 
moderate rigidity and a moldability as it is this range can be obtained. 
[0023] As for the superintendent officer of a base material layer, it is desirable that it 
is two or more 500 g/m and 2 or less [ 2kg //m ]. In less than two 500 g/m, even if it 
makes the content of thermal melting arrival fiber high, it is difficult to secure desired 
rigidity and the absorption-of-sound engine performance. Moreover, although there is 
no engine-performance top problem when 2 kg/m2 is exceeded, the increase of weight 
is caused. A maximum of 50mm or less of thickness is desirable at 5mm or more. In 
less than 5mm, flexural rigidity and absorption-of-sound performance degradation are 
large. Moreover, it is not realistic, if it exceeds 50mm and the installation to a narrow 
engine room will be considered. 

[0024] Furthermore, the surface layer 1 of the nonwoven fabric object which mixed 
thermal melting arrival fiber 50% of the weight or more desirably (10) is installed in 
the upper part of a base material layer (11). When a joint with the main fiber 
increased and carries out hot forming of the thermal melting arrival nature fiber by 
blending with 50 % of the weight or more so much, it is possible the fuzz of a surface 
part and to lessen irregularity. As thermal melting arrival fiber, what was used in the 
above-mentioned base material layer can be used. The same is said of the diameter of 
fiber, and a cross-section configuration. 

[0025] Preferably, the diameter of average fiber including the main fiber of a surface 



layer 1 has desirable 2 deniers or less. We are anxious about sound leakage becoming 
large because irregularity will arise on a front face if the diameter of average fiber 
becomes large, design nature falls and permeability becomes high. 
[0026] As a superintendent officer of an epidermis layer, two or less [ 2 or more / lOOg 
//m / g //m / 1000 ] are desirable. Less than [ lOOg llm ] by two, an epidermis layer is 
transparent, and since the part whose base material layer can be seen appears, 
appearance worsens. Even if it exceeds 1000 g/m2, there is no big problem, but since 
the weight as engine enclosure increases, two or less [ lOOOg llm ] are desirable. 
2-5mm of thickness is desirable. If it exceeds 5mm, on the whole, openings will 
increase in number, and appearance will fall. 

[0027] Furthermore, preferably, between a surface layer 1 and a base material layer, 
by preparing an interlayer (12), the sound insulating material of this invention can 
enlarge the mass of a surface layer 1 further, and can heighten the noise-reduction 
effectiveness. As this interlayer, the compact layer which consists of a nonwoven 
fabric fiber object, or the thing which consists of thermoplastic film-like resin which 
does not have permeability can be used. As a nonwoven fabric fiber object, the 
nonwoven fabric object which mixed polyester fiber and the thermal melting arrival 
fiber of a polyester system and which can be fabricated can be used, and a compact 
layer is taken as a precise layer by heating and compressing the above-mentioned 
nonwoven fabric object at the time of formation. Moreover, as thermoplastic film-like 
resin which does not have permeability, the film of a polyester system, the film-like 
resin of a polyethylene system, etc. can be used. 

[0028] In the frequency domain of the noise made into an aim, the superintendent 
officer of an interlayer who produces film resonance is desirable, and is uniquely 
decided by the superintendent officer about thickness. When engine enclosure is 
assumed, since it is not desirable to cause the increase of weight of a car, as an 
interlayer s weight, a set is a limit in several kg /. 

[0029] Furthermore, preferably, in addition to the above-mentioned interlayer (12), by 
preparing a surface layer (2) in a noise source and the facing near base material side, 
the sound insulating material of this invention can be used as the double wall 
sound-insulating-construction object which makes acoustic material of a base 
material an interstitial segment, and can raise the noise-reduction effectiveness 
further. As this surface layer 2, the same thing as the above-mentioned interlayer can 
be used. 

[0030] As the above-mentioned base material layer, a surface layer 1, and an approach 
of carrying out the laminating of an interlayer and/or the surface layer 2 preferably, a 
base material layer and a surface layer are heated at about 200 degrees C through a 
hot blast heating furnace, and it fabricates in cold pressing When installing an interlayer 
furthermore, after a base material layer is installed with a cold pressing machine, an interlayer is 
installed, an epidermis layer is installed further and coincidence shaping is performed. The 
thickness of each class fabricates an epidermis layer to 2-5mm, and fabricates a base material 
layer to 5-50mm. 

[0031] The nonwoven fabric which gives a design pattern with a hot printing print becomes 
possible [ imprinting a design pattern to homogeneity ] further by preforming by heat treatment 
or needle punching beforehand, and graduating the front face. . 



[0032] As the manufacture approach of giving design nature, the textile printing of wet print 
methods, such as a roller print, an ink jet, and screen printing, or the dry type print method of an 
imprint type is shown in a nonwoven fabric front face. If it sees from a viewpoint of the 
simplification of a manufacturing facility, the dry type print is more advantageous. After heating 
and pressurizing a non-woven fabric, superposition, and both for the encaustic side of a hot 
printing print sheet by the heating plate especially, the hot printing printing method which 
exfoliates a hot printing print sheet from a nonwoven fabric is desirable. 

[0033] Thus, it can be used as a sound hood by trimming the obtained sound insulating material 
in the configuration for which it asks. 

[0034] In order to prepare a part for configuration grant and the concave heights for giving design 
nature to a surface part in the sound hood itself, it can consider as a required configuration 
according to heating and a press process. It is also possible to give the absorption-of-sound nature 
by a kind of film resonance by the superintendent officer of a surface layer by setting up the 
permeability of this surface layer 1 low here. This is that the resonance according to the mass of a 
surface layer occurs, and is the phenomenon of demonstrating the high absorption-of-sound 
engine performance by film resonance by a certain constant frequency. When a frequency domain 
unique as engine noise exists, it becomes possible to use film resonance of a surface layer. 
[0035] 

[Example] A following example and the following example of a comparison explain this invention. 
As a <example 1> surface layer 1, the nonwoven fabric of the 200 g/m2 superintendent officer who 
manufactured by the card cross layer method was used from the 50 % of the weight of the 2-denier 
main fiber made from polyester, and 50 % of the weight [ of sheath core mold thermal melting 
arrival fiber of a 2-denier ellipse cross section ] (sheath-core mold thermal melting arrival fiber of 
a polyester system) mixture. 

[0036] As a base material layer, the non-woven fabric of the 800 g/m2 superintendent officer who 
manufactured by the card cross layer method was used from the mixture of 40 % of the weight of 
6-denier KONJUKETO main fiber made from polyester, and 60 % of the weight of sheath core 
mold thermal melting arrival fiber of a 2-denier ellipse cross section (sheath-core mold thermal 
melting arrival fiber of a polyester system). 

[0037] The laminating of the above-mentioned surface layer 1 and the base material layer was 
carried out, it heat-treated at 180 degrees C, and superintendent officer 1000 g/m2 and a 
preforming object with a thickness of 30mm were acquired. Subsequently, the acquired imprint 
side of a preforming object and a hot printing print sheet was fabricated at 200 degrees C for 
about 60 seconds with superposition and a press machine face to face, it compressed into the 
thickness of 10mm, and the sound insulating material was obtained. It checked that the 
nonwoven fabric object picked out from the press had acquired the desired design pattern. 
Furthermore, it trimmed in the configuration as a sound hood, and the sound hood was obtained. 
The obtained sound hood was excellent in sound-absorbing-and-insulating ability in the 
noise-reduction trial mentioned later as compared with the conventional sound hood, and it 
became clear that design nature was also equivalent level. It excelled in configuration holdout 
also by heat cyclic test evaluation furthermore mentioned later. 

[0038] In <example 2> this example, the compounding ratio of the thermal melting arrival fiber of 
a surface layer 1 was made high, surface smooth nature was raised, and design nature was raised. 
As a surface layer 1, the sound insulating material and the sound hood were obtained from the 
mixture of the 25 % of the weight of the 2-denier main fiber made from polyester, and 75 % of the 



weight of sheath core mold thermal melting arrival fiber of a 2-denier ellipse cross section 
(sheath-core mold thermal melting arrival fiber of a polyester system) like the example 1 except 
having manufactured the nonwoven fabric by the card cross layer method. It checked that surface 
smooth nature of the sound insulating material picked out from the press was improving rather 
than the example 1, and design nature was improving. Moreover, it excelled also in the 
noise-reduction effectiveness or thermal resistance. 

[0039] In <example 3> this example, by narrow-diameter-izing the diameter of the main fiber of a 
surface layer 1, surface smooth nature was raised and design nature was raised. As a surface 
layer 1, the sound insulating material and the sound hood were obtained from the mixture of the 
50 % of the weight of the 0.5-denier main fiber made from polyester, and 50 % of the weight of 
sheath core mold thermal melting arrival fiber of a 2-denier ellipse cross section (polyester 
system sheath-core mold thermal melting arrival fiber) like the example 1 except having 
manufactured the non-woven fabric by the card cross layer method. It checked that surface 
smooth nature of the sound insulating material picked out from the press was improving rather 
than the example 1, and design nature was improving. Moreover, it excelled also in the 
noise-reduction effectiveness or thermal resistance. 

[0040] In <example 4> this example, by forming the main fiber of a base material layer into a 
variant cross section, the surface area of a fiber object was increased and the absorption-of-sound 
engine performance was raised. As a base material layer, the sound insulating material and the 
sound hood were obtained from the mixture of 60 % of the weight of 2-denier Y mold modified 
cross section fibers made from polyester, and 40 % of the weight of sheath core mold thermal 
melting arrival fiber of a 2-denier ellipse cross section (polyester system sheath-core mold 
thermal melting arrival fiber) like the example 1 except having manufactured the nonwoven 
fabric by the card cross layer method. The noise-reduction effectiveness of the sound insulating 
material picked out from the press was improving further, and it excelled the example 1 also in 
design nature or thermal resistance. 

[0041] In <example 5> this example, the absorption-of-sound engine performance was raised by 
raising the superintendent officer of the base material layer of an example 4. As a base material 
layer, the sound insulating material and the sound hood were obtained from the mixture of 60 % 
of the weight of 2-denier Y mold modified cross section fibers made from polyester, and 40 % of the 
weight of sheath core mold thermal melting arrival fiber of a 2-denier ellipse cross section 
(polyester system sheath-core mold thermal melting arrival fiber) like the example 1 except 
having manufactured the nonwoven fabric of 1200 g/m2 by the card cross layer method. The 
noise-reduction effectiveness of the sound insulating material picked out from the press was 
improving further, and it excelled the example 1 also in design nature or thermal resistance. 
[0042] In <example 6> this example, it is installing the compact layer of a nonwoven fabric fiber 
object in the middle of the base material layer of an example 1, and a surface layer 1, the part 
equivalent to the wall of noise-proof wall structure was constituted, and the noise insulation 
engine performance was raised. The surface layer 1 and the base material layer presupposed that 
it is the same as that of an example 1, and obtained the sound insulating material and the sound 
hood like the example 1 except having manufactured the twice as many nonwoven fabric of 
400g/m2 as this for the superintendent officer by the same fiber combination as a surface layer 1 
as an interlayer. The noise-reduction effectiveness of the sound insulating material picked out 
from the press was improving further, and it excelled the example 1 also in design nature or 
thermal resistance. 



[0043] In <example 7> this example, it is installing a thermoplastic film-like interlayer in the 
middle of the base material layer of an example 1 , and a surface layer 1 , the part equivalent to the 
wall of noise-proof wall structure was constituted, and the noise insulation engine performance 
was raised. The surface layer 1 and the base material layer presupposed that it is the same as 
that of an example 1, applied polyethylene (PE) to the inferior surface of tongue of a surface layer 
1 two times 400 g/m as the middle class, and prepared the film. The laminating of the surface 
layer 1 and base material layer in which this film was prepared was carried out, it fabricated like 
the example 1, and the sound insulating material and the sound hood were obtained. The 
noise-reduction effectiveness of the sound insulating material picked out from the press was 
improving further, and it excelled the example 1 also in design nature or thermal resistance. 
[0044] In <example 8> this example, it is installing a thermoplastic film-like interlayer in the 
middle of the base material layer of an example 1 , and a surface layer 1 , the part equivalent to the 
wall of noise-proof wall structure was constituted, and the noise insulation engine performance 
was raised. Furthermore, an interlayer's superintendent officer was enlarged and the 
effectiveness (improvement in the noise insulation engine performance) of mass was secured. The 
surface layer 1 and the base material layer presupposed that it is the same as that of an example 
1. As the middle class, 1500g (EVA) /of ethylene vinyl acetate was applied to the inferior surface of 
tongue of a surface layer 1 two times m, and the film was prepared. The laminating of the surface 
layer 1 and base material layer in which this film was prepared was carried out, it fabricated like 
the example 1, and the sound insulating material and the sound hood were obtained. The 
noise-reduction effectiveness of the sound insulating material picked out from the press was 
improving further, and it excelled the example 1 also in design nature or thermal resistance. 
[0045] In <example 9> this example, it is installing a surface layer 2 in the lower part of a base 
material layer in addition to an example 6, double wall sound insulating construction was formed 
in the interlayer and the surface layer 2, and the noise insulation engine performance was raised 
further. The surface layer 1, the interlayer, and the base material layer presupposed that it is the 
same as that of an example 6, except the surface layer 2 having installed the same thing as the 
interlayer of an example 6, fabricated like the example 1 and obtained the sound insulating 
material and the sound hood. The noise-reduction effectiveness of the sound insulating material 
picked out from the press was improving further, and it excelled the example 1 also in design 
nature or thermal resistance. 

[0046] In <example 10> this example, a thermoplastic film is substituted for an interlayer and a 
surface layer 2 in an example 9. Since it became possible to intercept aeration completely by using 
a film, the noise insulation engine performance in a RF region was able to be raised especially. 
Moreover, double wall sound insulating construction was formed in the interlayer and the surface 
layer 2, and the noise insulation engine performance was raised further. The surface layer 1 and 
the base material layer presupposed that it is the same as that of an example 9. As the middle 
class, 400g (PE) /of polyethylene was applied to the inferior surface of tongue of a surface layer 1 
two times m, the film was prepared, polyethylene (PE) was applied to the inferior surface of 
tongue of a base material layer two ti mes 400 g/m as a surface layer 2, and the film was prepared. 
It fabricated like the example 1 and the sound insulating material and the sound hood were 
obtained. The noise-reduction effectiveness of the sound insulating material picked out from the 
press was improving further, and it excelled the example 1 also in design nature or thermal 
resistance. 

[0047] In <example 11> this example, the superintendent officer of an interlayer and a surface 



layer 2 is enlarged in an example 10. Moreover, double wall sound insulating construction was 
formed in the interlayer and the surface layer 2, and the noise insulation engine performance was 
raised. The surface layer 1 and the base material layer presupposed that it is the same as that of 
an example 10. As the middle class, ethylene vinyl acetate (EVA) was applied to the inferior 
surface of tongue of a surface layer 1 two times 1500 g/m, the film was prepared, 1500g (EVA) /of 
ethylene vinyl acetate was applied to the inferior surface of tongue of a base material layer two 
times m as a surface layer 2, and the film was prepared. It fabricated like the example 1 and the 
sound insulating material and the sound hood were obtained. The noise-reduction effectiveness of 
the sound insulating material picked out from the press was improving further, and it excelled 
the example 1 also in design nature or thermal resistance. 

[0048] In <example 12> this example, rigid improvement was carried out by mixing ** denier 
fiber for the main fiber of a base material layer. The surface layer 1 presupposed that it is the 
same as that of an example 1. As a base material layer, the nonwoven fabric was manufactured by 
the card cross layer method from the 10 % of the weight of 6-denier KONJUKETO fiber, 50 % of 
the weight of 13-denier KONJUKETO fiber, and 40 % of the weight [ of sheath core mold thermal 
melting arrival fiber of a 2-denier ellipse cross section ] mixture. The superintendent officer was 
taken as 800 g/m2. It fabricated like the example 1 and the sound insulating material and the 
sound hood were obtained. Rigidity of the sound insulating material picked out from the press 
was improving further, and it excelled the example 1 also in design nature or the noise-reduction 
effectiveness. 

[0049] As a <example 1 of comparison> surface layer 1, 50 g/m2 superintendent officer's 
nonwoven fabric was manufactured by the card cross layer method from the mixture of the 50 % of 
the weight of the 2-denier main fiber, and 50 % of the weight of sheath core mold thermal melting 
arrival fiber of a 2-denier ellipse cross section. 800 g/m2 superintendent officer's nonwoven fabric 
was manufactured by the card cross layer method as a base material layer from the mixture of 
40 % of the weight of 6-denier KONJUKETO main fiber, and 60 % of the weight of sheath core 
mold thermal melting arrival fiber of a 2-denier ellipse cross section. The laminating of a surface 
layer 1 and the base material layer was carried out, it heat-treated at 180 degrees C, and 
superintendent officer 1000 g/m2 and a preforming object with a thickness of 30mm were acquired. 
Subsequently, the imprint side of a preforming object and a hot printing print sheet was 
fabricated at 200 degrees C for about 60 seconds with superposition and a press machine face to 
face. Since the nonwoven fabric picked out from the press ran short of the superintendent officers 
of a surface layer, a part of base material layer was exposed, and it was not able to acquire a 
desired design pattern. Furthermore, it trimmed in the configuration as a sound hood, and the 
sound hood was obtained. The noise-reduction effectiveness was inferior to the example 1. 
[0050] As a <example 2 of comparison> surface layer 1, except having manufactured the 
nonwoven fabric by the card cross layer method, it carried out like the example 1 and the sound 
insulating material and the sound hood were obtained from the mixture of the 90 % of the weight 
of the 2-denier main fiber, and 10 % of the weight of sheath core mold thermal melting arrival 
fiber of a 2-denier ellipse cross section. From an example 1, surface smooth nature is falling and 
the sound insulating material picked out from the press is insufficient of design nature. Since this 
runs short of the amounts of thermal melting arrival fiber of a surface layer, it is considered the 
main fiber should become fluffy and fold. 

[0051] As a <example 3 of comparison> surface layer 1, it considered as the mixture of the 50 % of 
the weight of the 150-denier main fiber, and 50 % of the weight of sheath core mold thermal 



melting arrival fiber of a 2-denier ellipse cross section, and except having manufactured the 
nonwoven fabric by the card cross layer method, it carried out like the example 1 and the sound 
insulating material and the sound hood were obtained. From an example 1, smooth nature is 
falling and the sound insulating material picked out from the press is insufficient of design 
nature for surface smooth nature. 

[0052] As a <example 4 of comparison> base material layer, it considered as the mixture of 60 % of 
the weight of 150-denier fiber, and 40 % of the weight of sheath core mold thermal melting arrival 
fiber of a 2-denier ellipse cross section, and except having manufactured the nonwoven fabric by 
the card cross layer method, it carried out like the example 1 and the sound insulating material 
and the sound hood were obtained. As for the sound insulating material picked out from the press, 
the noise-reduction effectiveness was falling rather than the example 1. 

[0053] As a <example 5 of comparison> base material layer, except having manufactured the 
nonwoven fabric by the card cross layer method, it carried out like the example 1 and the sound 
insulating material and the sound hood were obtained from the mixture of 90 % of the weight of 
6-denier KONJUKETO fiber, and 10 % of the weight of sheath core mold thermal melting arrival 
fiber of a 2-denier ellipse cross section. As for the sound insulating material picked out from the 
press, thermal resistance was falling rather than the example 1. 

[0054] The configuration of the sound insulating material obtained in the above-mentioned 
examples 1-12 and the examples 1-5 of a comparison is shown in Table 1. 

[Test Example(s)] The following trials were performed about the sound insulating material and 
sound hood which were obtained in the above-mentioned examples 1-12 and the examples 1-5 of a 
comparison. 

Change of noise level was measured with the <noise-reduction trial> system (microphone which 
installed the sound hood in the engine, reproduced the run state on chassis DYNAMO and was 
installed in the bonnet upper part). The result is shown in Table 1. Evaluation of front Naka was 
performed on the following criteria. 

O -- Very excellent O -- Outstanding delta -- Equivalent level x - [0055] worsened The <heat 
resistance test> heat cyclic trial estimated thermal resistance. The result is shown in Table 1. 
From the sound hood and the tabular base material made as an experiment, it started in fixed 
size, and several points were supported, heating cooling was cyclically repeated for between 
90-120 degrees C and room temperatures, and the deformation (design nature) of a base material 
was measured. 

[0056] The three-point bending test method estimated the sample started in the shape of a 
<stiffness test> strip of paper for flexural rigidity etc. 
[0057] 
[Table 1] 



a 



[0058] 

[Effect of the Invention] According to this invention, the sound insulating material of the 
outstanding sound insulating construction which has noise-proof wall structure in acoustic 
material can be obtained by substituting for the base material of a sound hood the non-woven 
fabric sound insulating material which reconciled rigidity and absorption-of-sound nature from 
conventional resin (for example, Nylon), and preparing a still more desirable precise interlayer 
and/or a resin film. Moreover, since the desired design pattern was printed in the front face, it 
also became possible to reconcile the noise insulation engine performance and design nature. 
TECHNICAL FIELD 



[Field of the Invention] Especially this invention relates to a sound insulating 
material useful as a sound hood installed in the noise source of the internal 
combustion engine which generates the noise about a sound insulating material. 
PRIOR ART 



[Description of the Prior Art] In order that the car which used the internal combustion 
engine may prevent the noise reduction of the outside of vehicle, and vehicle interior 
of a room, a sound hood is installed in an internal combustion engine in many cases. 
[0003] The hood insulator (4) which consists of a sound hood (3) and acoustic material, 
such as a glass fiber, in order to make it not take out outside the noise which is 
generated from the engine (1) in an engine room (2) in the case of an automobile from 
an engine room as shown in drawing 1 is installed in the engine room. Moreover, in 
order to aim at the noise reduction of vehicle indoor (6), the dash insulator (5) which 
consists of acoustic material and a rubber front face is installed in the upper part of 
the septum of vehicle indoor (6) and an engine room (2). 

[0004] As the conventional sound hood is generally shown in drawing 2 , a base 
material (8) consists of ingredients which are excellent in thermal resistance like 
Nylon, and the design pattern (7) is added on the front face. Furthermore, in order to 
raise the sound isolation engine performance, the acoustic material (9) which consists 
of the felt, urethane, etc. is installed in the inferior surface of tongue of a sound hood, 
and there is a thing of wrap structure in it about acoustic material on the thing of the 
structure of giving the function which absorbs an internal combustion engine's noise, 
and the front face which has oil repellency. 

[0005] However, on the configuration, it was not enough in that the noise is prevented, 
therefore the reduction effectiveness of the noise was not reduced, either but the 
conventional acoustic material of thickness or installation area was inadequate [ the 
effectiveness ] for below a certain fixed level. Moreover, since the rigidity of the sound 
hood itself was high, the sound hood itself had also become the generation source of 
the noise because a sound hood vibrates. 
EFFECT OF THE INVENTION 



[Effect of the Invention] According to this invention, the sound insulating material of 
the outstanding sound insulating construction which has noise-proof wall structure in 
acoustic material can be obtained by substituting for the base material of a sound 



hood the non-woven fabric sound insulating material which reconciled rigidity and 
absorption-of-sound nature from conventional resin (for example, Nylon), and 
preparing a still more desirable precise interlayer and/or a resin film. Moreover, since 
the desired design pattern was printed in the front face, it also became possible to 
reconcile the noise insulation engine performance and design nature 
TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] The purpose of this invention solves the 
above-mentioned conventional problem, and is to offer the sound insulating material 
which has the sound absorbing and insulating characteristics which were excellent 
while having the surface aesthetic function. 
MEANS 



[Means for Solving the Problem] this invention persons ******( e d) the sound 
insulating material slack base material used for a sound hood etc., and reached a 
header and this invention by adding a design pattern to the front face with a print etc. 
in ** with which the design nature of a sound hood and outstanding sound absorbing 
and insulating characteristics are compatible. 

[0008] That is, a sound insulating material according to claim 1 installs the nonwoven 
fabric surface layer 1 which makes a subject the thermal melting arrival fiber 
prepared on this base material in the upper part of the nonwoven fabric base material 
which carried out fabrication of the thermoplastic fiber object, and is characterized by 
coming to carry out the phanerosis of the design pattern on this surface layer 1. 
[0009] Sound hood material according to claim 2 is characterized by coming further to 
prepare the compact layer which consists of a fiber object between a surface layer 1 
and a base material, or the interlayer who consists of thermoplastic film-like resin 
which does not have permeability in a sound insulating material according to claim 1. 
[0010] Sound hood material according to claim 3 is characterized by forming the 
compact layer which changes from a fiber object to a noise source and the facing near 
base material side further, or the surface layer 2 which consists of thermoplastic 
film-like resin which does not have permeability, and changing in a sound insulating 
material according to claim 2. 

[0011] a sound insulating material according to claim 4 — claims 1-3 -- in a sound 
insulating material given [ one of ] in a term, fiber is thermoplastic polyester fiber and 
is characterized by consisting of a matrix fiber and thermal melting arrival nature 
fiber, including ****** fiber. 

[0012] a sound insulating material according to claim 5 - claims 1-4 -- in a sound 
insulating material given [ one of ] in a term, a design pattern is characterized by 
being formed of the textile printing by the hot printing print and screen printing. 
[0013] 

[Embodiment of the Invention] The sound insulating material of this invention is a 
multilayer fiber object which consists of nonwoven fabrics, and the design pattern is 
formed in the front face. It comes to carry out the phanerosis of the design pattern on 
this surface layer 1 including the nonwoven fabric surface layer 1 which makes a 
subject the thermal melting arrival fiber which established the thermoplastic fiber 



object preferably on the nonwoven fabric base material which carried out fabrication, 
and this base material. 

[0014] The sound insulating material of this invention forms for example, the base 
material layer (11) part used as the body of a sound hood etc. from the nonwoven 
fabric object of thermoplastic fiber. 

[0015] that a rigid field to whose diameter of fiber is 0.05-50 deniers although 
narrow-diameter-izing if possible is desirable as fiber which constitutes a nonwoven 
fabric when the diameter of fiber is taken into consideration from the 
absorption-of-sound engine performance in order to suppress deformation of a sound 
insulating material, for example, a sound hood, -- desirable further -- desirable -- 
0.1-30-denier thermoplastic fiber - polyester fiber is applied preferably. If the 
above-mentioned diameter of fiber is too small, the permeability of a carding machine 
will be inferior and a quality nonwoven fabric will not be obtained. On the other hand, 
since surface texture will become coarse if the diameter of fiber is too large, it is not 
desirable. 

[0016] the inside of the above-mentioned polyester fiber -- especially -- acquisition — 
since the melting point, tensile strength, and a modulus achieve the support function 
as a matrix fiber effectively comparatively highly, an easy polyethylene terephthalate 
fiber is desirable. Furthermore, preferably, since the side-by-side mold conjugate fiber 
which compounded gay polyester and copolymerized polyester along with the fiber 
axis discovers crimp by heat treatment, and raises whenever [ confounding / of a 
nonwoven fabric ] and its moldability increases, it is desirable. 

[0017] Furthermore, as for the fiber which constitutes the nonwoven fabric in this 
invention, it is desirable to come to include [ thermal melting arrival nature fiber ] the 
matrix fiber which consists of at least two kinds of staple fibers, and achieves a 
support function, and between fiber. As this thermal melting arrival fiber, the 
copolymerized polyester to which the melting point was usually reduced by 
comonomers, such as a copolymerization polymer, for example, isophthalic acid etc., is 
used suitably. Thermal melting arrival fiber is softened or fused at the temperature 
below the softening temperature of heat treatment, for example, gay polyester, and 
discovers welding nature. Although heat treatment is performed at the welding 
nature manifestation temperature of thermal melting arrival fiber under the 
softening temperature temperature of a matrix fiber, the above-mentioned smoothing 
heat treatment also as an independent process, heat treatment at the time of hot 
printing, etc. may be used. By this heat treatment, paste up the configuration fiber 
which crosses thermal melting arrival fiber on an intersection, and gestalt stability is 
given to a nonwoven fabric, and also it collaborates with the support function of a 
matrix fiber, and the shape of toothing of a nonwoven fabric side is absorbed, or it 
becomes possible to give irregularity intentionally to stability on a front face. It is also 
possible to give the shape of toothing at coincidence to both sides, of course. 
[0018] Although the single component fiber which consists of the above-mentioned 
thermal melting arrival nature polymer is sufficient, if the sheath core mold conjugate 
fiber which uses a homopolymer as a heart component and uses a thermal melting 
arrival nature copolymerization polymer as a sheath component is used, since thermal 
melting arrival fiber can achieve a thermal melting arrival function, with the support 



function of a heart component maintained, it is still more suitable. Moreover, 
hardening of the nonwoven fabric by formation of a side-by-side mold conjugate fiber, 
then too much welding point can also be prevented. 

[0019] Especially a limit does not have variant cross sections, such as circular 
[ regular as a cross-section configuration of fiber ] or flatness, a Y-globe type, and a 
hollow form, etc. The sound absorbing and insulating characteristics of a nonwoven 
fabric can be adjusted by carrying out the optimum dose blend of the hollow filament 
especially. Furthermore, it can also contribute to improvement in the entanglement 
by crimp manifestation, and a moldability by making a hollow filament into a 
side-by-side conjugate fiber. 

[0020] There is especially no limit also about the color tone of fiber, and it is also 
possible in the arrival fiber at Hara of various color tones besides general white 
independent or to combine and use it. By using the arrival fiber at Hara especially, it 
can combine with surface design encaustic color, and the width of face of an ornament 
and a fine sight can be expanded. 

[0021] Since it is expected that the temperature in an engine room becomes quite high, 
the melting point of the thermal melting arrival section of thermal melting arrival 
nature fiber has the desirable thermal melting arrival component which has the 
melting point of 150 degrees C or more. 

[0022] The mixed rates of the matrix fiber and thermal melting arrival fiber which 
constitute a base material layer are 90:10-40:60. The base material layer which has 
moderate rigidity and a moldability as it is this range can be obtained. 
[0023] As for the superintendent officer of a base material layer, it is desirable that it 
is two or more 500 g/m and 2 or less [ 2kg //m ]. In less than two 500 g/m, even if it 
makes the content of thermal melting arrival fiber high, it is difficult to secure desired 
rigidity and the absorption-of-sound engine performance. Moreover, although there is 
no engine-performance top problem when 2 kg/m2 is exceeded, the increase of weight 
is caused. A maximum of 50mm or less of thickness is desirable at 5mm or more. In 
less than 5mm, flexural rigidity and absorption-of-sound performance degradation are 
large. Moreover, it is not realistic, if it exceeds 50mm and the installation to a narrow 
engine room will be considered. 

[0024] Furthermore, the surface layer 1 of the nonwoven fabric object which mixed 
thermal melting arrival fiber 50% of the weight or more desirably (10) is installed in 
the upper part of a base material layer (11). When a joint with the main fiber 
increased and carries out hot forming of the thermal melting arrival nature fiber by 
blending with 50 % of the weight or more so much, it is possible the fuzz of a surface 
part and to lessen irregularity. As thermal melting arrival fiber, what was used in the 
above-mentioned base material layer can be used. The same is said of the diameter of 
fiber, and a cross-section configuration. 

[0025] Preferably, the diameter of average fiber including the main fiber of a surface 
layer 1 has desirable 2 deniers or less. We are anxious about sound leakage becoming 
large because irregularity will arise on a front face if the diameter of average fiber 
becomes large, design nature falls and permeability becomes high. 
[0026] As a superintendent officer of an epidermis layer, two or less [ 2 or more / lOOg 
llm I g //m / 1000 ] are desirable. Less than [ lOOg //m ] by two, an epidermis layer is 



transparent, and since the part whose base material layer can be seen appears, 
appearance worsens. Even if it exceeds 1000 g/m2, there is no big problem, but since 
the weight as engine enclosure increases, two or less [ lOOOg //m ] are desirable. 
2-5mm of thickness is desirable. If it exceeds 5mm, on the whole, openings will 
increase in number, and appearance will fall. 

[0027] Furthermore, preferably, between a surface layer 1 and a base material layer, 
by preparing an interlayer (12), the sound insulating material of this invention can 
enlarge the mass of a surface layer 1 further, and can heighten the noise-reduction 
effectiveness. As this interlayer, the compact layer which consists of a nonwoven 
fabric fiber object, or the thing which consists of thermoplastic film-like resin which 
does not have permeability can be used. As a nonwoven fabric fiber object, the 
nonwoven fabric object which mixed polyester fiber and the thermal melting arrival 
fiber of a polyester system and which can be fabricated can be used, and a compact 
layer is taken as a precise layer by heating and compressing the above-mentioned 
nonwoven fabric object at the time of formation. Moreover, as thermoplastic film-like 
resin which does not have permeability, the film of a polyester system, the film-like 
resin of a polyethylene system, etc. can be used. 

[0028] In the frequency domain of the noise made into an aim, the superintendent 
officer of an interlayer who produces film resonance is desirable, and is uniquely 
decided by the superintendent officer about thickness. When engine enclosure is 
assumed, since it is not desirable to cause the increase of weight of a car, as an 
interlayer's weight, a set is a limit in several kg /. 

[0029] Furthermore, preferably, in addition to the above-mentioned interlayer (12), by 
preparing a surface layer (2) in a noise source and the facing near base material side, 
the sound insulating material of this invention can be used as the double wall 
sound-insulating-construction object which makes acoustic material of a base 
material an interstitial segment, and can raise the noise-reduction effectiveness 
further. As this surface layer 2, the same thing as the above-mentioned interlayer can 
be used. 

[0030] As the above-mentioned base material layer, a surface layer 1, and an approach 
of carrying out the laminating of an interlayer and/or the surface layer 2 preferably, a 
base material layer and a surface layer are heated at about 200 degrees C through a 
hot blast heating furnace, and it fabricates in cold pressing. When installing an 
interlayer furthermore, after a base material layer is installed with a cold pressing 
machine, an interlayer is installed, an epidermis layer is installed further and 
coincidence shaping is performed. The thickness of each class fabricates an epidermis 
layer to 2-5mm, and fabricates a base material layer to 5-50mm. 

[0031] The nonwoven fabric which gives a design pattern with a hot printing print 
becomes possible [ imprinting a design pattern to homogeneity ] further by preforming 
by heat treatment or needle punching beforehand, and graduating the front face. 
[0032] As the manufacture approach of giving design nature, the textile printing of 
wet print methods, such as a roller print, an ink jet, and screen printing, or the dry 
type print method of an imprint type is shown in a nonwoven fabric front face. If it 
sees from a viewpoint of the simplification of a manufacturing facility, the dry type 
print is more advantageous. After heating and pressurizing a non-woven fabric, 



superposition, and both for the encaustic side of a hot printing print sheet by the 
heating plate especially, the hot printing printing method which exfoliates a hot 
printing print sheet from a nonwoven fabric is desirable. 

[0033] Thus, it can be used as a sound hood by trimming the obtained sound 
insulating material in the configuration for which it asks. 

[0034] In order to prepare a part for configuration grant and the concave heights for 
giving design nature to a surface part in the sound hood itself, it can consider as a 
required configuration according to heating and a press process. It is also possible to 
give the absorption-of-sound nature by a kind of film resonance by the superintendent 
officer of a surface layer by setting up the permeability of this surface layer 1 low here. 
This is that the resonance according to the mass of a surface layer occurs, and is the 
phenomenon of demonstrating the high absorption-of-sound engine performance by 
film resonance by a certain constant frequency. When a frequency domain unique as 
engine noise exists, it becomes possible to use film resonance of a surface layer. 
EXAMPLE 



[Example] A following example and the following example of a comparison explain 
this invention. 

As a <example 1> surface layer 1, the nonwoven fabric of the 200 g/m2 superintendent 
officer who manufactured by the card cross layer method was used from the 50 % of 
the weight of the 2-denier main fiber made from polyester, and 50 % of the weight [ of 
sheath core mold thermal melting arrival fiber of a 2-denier ellipse cross section ] 
(sheath-core mold thermal melting arrival fiber of a polyester system) mixture. 
[0036] As a base material layer, the non-woven fabric of the 800 g/m2 superintendent 
officer who manufactured by the card cross layer method was used from the mixture of 
40 % of the weight of 6-denier KONJUKETO main fiber made from polyester, and 
60 % of the weight of sheath core mold thermal melting arrival fiber of a 2-denier 
ellipse cross section (sheath-core mold thermal melting arrival fiber of a polyester 
system). 

[0037] The laminating of the above-mentioned surface layer 1 and the base material 
layer was carried out, it heat-treated at 180 degrees C, and superintendent officer 
1000 g/m2 and a preforming object with a thickness of 30mm were acquired. 
Subsequently, the acquired imprint side of a preforming object and a hot printing 
print sheet was fabricated at 200 degrees C for about 60 seconds with superposition 
and a press machine face to face, it compressed into the thickness of 10mm, and the 
sound insulating material was obtained. It checked that the nonwoven fabric object 
picked out from the press had acquired the desired design pattern. Furthermore, it 
trimmed in the configuration as a sound hood, and the sound hood was obtained. The 
obtained sound hood was excellent in sound-absorbing-and-insulating ability in the 
noise-reduction trial mentioned later as compared with the conventional sound hood, 
and it became clear that design nature was also equivalent level. It excelled in 
configuration holdout also by heat cyclic test evaluation furthermore mentioned later. 
[0038] In <example 2> this example, the compounding ratio of the thermal melting 
arrival fiber of a surface layer 1 was made high, surface smooth nature was raised, 
and design nature was raised. As a surface layer 1, the sound insulating material and 



the sound hood were obtained from the mixture of the 25 % of the weight of the 
2-denier main fiber made from polyester, and 75 % of the weight of sheath core mold 
thermal melting arrival fiber of a 2-denier ellipse cross section (sheath-core mold 
thermal melting arrival fiber of a polyester system) like the example 1 except having 
manufactured the nonwoven fabric by the card cross layer method. It checked that 
surface smooth nature of the sound insulating material picked out from the press was 
improving rather than the example 1, and design nature was improving. Moreover, it 
excelled also in the noise-reduction effectiveness or thermal resistance. 
[0039] In <example 3> this example, by narrow-diameter-izing the diameter of the 
main fiber of a surface layer 1, surface smooth nature was raised and design nature 
was raised. As a surface layer 1, the sound insulating material and the sound hood 
were obtained from the mixture of the 50 % of the weight of the 0.5-denier main fiber 
made from polyester, and 50 % of the weight of sheath core mold thermal melting 
arrival fiber of a 2-denier ellipse cross section (polyester system sheath-core mold 
thermal melting arrival fiber) like the example 1 except having manufactured the 
non-woven fabric by the card cross layer method. It checked that surface smooth 
nature of the sound insulating material picked out from the press was improving 
rather than the example 1, and design nature was improving. Moreover, it excelled 
also in the noise-reduction effectiveness or thermal resistance. 

[0040] In <example 4> this example, by forming the main fiber of a base material 
layer into a variant cross section, the surface area of a fiber object was increased and 
the absorption-of-sound engine performance was raised. As a base material layer, the 
sound insulating material and the sound hood were obtained from the mixture of 60 % 
of the weight of 2-denier Y mold modified cross section fibers made from polyester, 
and 40 % of the weight of sheath core mold thermal melting arrival fiber of a 2-denier 
ellipse cross section (polyester system sheath-core mold thermal melting arrival fiber) 
like the example 1 except having manufactured the nonwoven fabric by the card cross 
layer method. The noise-reduction effectiveness of the sound insulating material 
picked out from the press was improving further, and it excelled the example 1 also in 
design nature or thermal resistance. 

[0041] In <example 5> this example, the absorption-of-sound engine performance was 
raised by raising the superintendent officer of the base material layer of an example 4. 
As a base material layer, the sound insulating material and the sound hood were 
obtained from the mixture of 60 % of the weight of 2-denier Y mold modified cross 
section fibers made from polyester, and 40 % of the weight of sheath core mold 
thermal melting arrival fiber of a 2-denier ellipse cross section (polyester system 
sheath-core mold thermal melting arrival fiber) like the example 1 except having 
manufactured the nonwoven fabric of 1200 g/m2 by the card cross layer method. The 
noise-reduction effectiveness of the sound insulating material picked out from the 
press was improving further, and it excelled the example 1 also in design nature or 
thermal resistance. 

[0042] In <example 6> this example, it is installing the compact layer of a nonwoven 
fabric fiber object in the middle of the base material layer of an example 1, and a 
surface layer 1, the part equivalent to the wall of noise-proof wall structure was 
constituted, and the noise insulation engine performance was raised. The surface 



layer 1 and the base material layer presupposed that it is the same as that of an 
example 1, and obtained the sound insulating material and the sound hood like the 
example 1 except having manufactured the nonwoven fabric of twice as many 400 
g/m2 as this for the superintendent officer by the same fiber combination as a surface 
layer 1 as an interlayer. The noise-reduction effectiveness of the sound insulating 
material picked out from the press was improving further, and it excelled the example 
1 also in design nature or thermal resistance. 

[0043] In <example 7> this example, it is installing a thermoplastic film-like 
interlayer in the middle of the base material layer of an example 1, and a surface layer 
1, the part equivalent to the wall of noise-proof wall structure was constituted, and 
the noise insulation engine performance was raised. The surface layer 1 and the base 
material layer presupposed that it is the same as that of an example 1, applied 
polyethylene (PE) to the inferior surface of tongue of a surface layer 1 two times 400 
g/m as the middle class, and prepared the film. The laminating of the surface layer 1 
and base material layer in which this film was prepared was carried out, it fabricated 
like the example 1, and the sound insulating material and the sound hood were 
obtained. The noise-reduction effectiveness of the sound insulating material picked 
out from the press was improving further, and it excelled the example 1 also in design 
nature or thermal resistance. 

[0044] In <example 8> this example, it is installing a thermoplastic film-like 
interlayer in the middle of the base material layer of an example 1, and a surface layer 
1, the part equivalent to the wall of noise-proof wall structure was constituted, and 
the noise insulation engine performance was raised. Furthermore, an interlayer's 
superintendent officer was enlarged and the effectiveness (improvement in the noise 
insulation engine performance) of mass was secured. The surface layer 1 and the base 
material layer presupposed that it is the same as that of an example 1. As the middle 
class, ethylene vinyl acetate (EVA) was applied to the inferior surface of tongue of a 
surface layer 1 two times 1500 g/m, and the film was prepared. The laminating of the 
surface layer 1 and base material layer in which this film was prepared was carried 
out, it fabricated like the example 1, and the sound insulating material and the sound 
hood were obtained. The noise-reduction effectiveness of the sound insulating 
material picked out from the press was improving further, and it excelled the example 
1 also in design nature or thermal resistance. 

[0045] In <example 9> this example, it is installing a surface layer 2 in the lower part 
of a base material layer in addition to an example 6, double wall sound insulating 
construction was formed in the interlayer and the surface layer 2, and the noise 
insulation engine performance was raised further. The surface layer 1, the interlayer, 
and the base material layer presupposed that it is the same as that of an example 6, 
except the surface layer 2 having installed the same thing as the interlayer of an 
example 6, fabricated like the example 1 and obtained the sound insulating material 
and the sound hood. The noise-reduction effectiveness of the sound insulating 
material picked out from the press was improving further, and it excelled the example 
1 also in design nature or thermal resistance. 

[0046] In <example 10> this example, a thermoplastic film is substituted for an 
interlayer and a surface layer 2 in an example 9. Since it became possible to intercept 



aeration completely by using a film, the noise insulation engine performance in a RF 
region was able to be raised especially. Moreover, double wall sound insulating 
construction was formed in the interlayer and the surface layer 2, and the noise 
insulation engine performance was raised further. The surface layer 1 and the base 
material layer presupposed that it is the same as that of an example 9. As the middle 
class, 400g (PE) /of polyethylene was applied to the inferior surface of tongue of a 
surface layer 1 two times m, the film was prepared, polyethylene (PE) was applied to 
the inferior surface of tongue of a base material layer two times 400 g/m as a surface 
layer 2, and the film was prepared. It fabricated like the example 1 and the sound 
insulating material and the sound hood were obtained. The noise-reduction 
effectiveness of the sound insulating material picked out from the press was 
improving further, and it excelled the example 1 also in design nature or thermal 
resistance. 

[0047] In <example 1 1> this example, the superintendent officer of an interlayer and a 
surface layer 2 is enlarged in an example 10. Moreover, double wall sound insulating 
construction was formed in the interlayer and the surface layer 2, and the noise 
insulation engine performance was raised. The surface layer 1 and the base material 
layer presupposed that it is the same as that of an example 10. As the middle class, 
1500g (EVA) /of ethylene vinyl acetate was applied to the inferior surface of tongue of 
a surface layer 1 two times m, the film was prepared, ethylene vinyl acetate (EVA) 
was applied to the inferior surface of tongue of a base material layer two times 1500 
g/m as a surface layer 2, and the film was prepared. It fabricated like the example 1 
and the sound insulating material and the sound hood were obtained. The 
noise-reduction effectiveness of the sound insulating material picked out from the 
press was improving further, and it excelled the example 1 also in design nature or 
thermal resistance. 

[0048] In <example 12> this example, rigid improvement was carried out by mixing ** 
denier fiber for the main fiber of a base material layer. The surface layer 1 
presupposed that it is the same as that of an example 1. As a base material layer, the 
nonwoven fabric was manufactured by the card cross layer method from the 10 % of 
the weight of 6-denier KONJUKETO fiber, 50 % of the weight of 13-denier 
KONJUKETO fiber, and 40 % of the weight [ of sheath core mold thermal melting 
arrival fiber of a 2-denier ellipse cross section ] mixture. The superintendent officer 
was taken as 800 g/m2. It fabricated like the example 1 and the sound insulating 
material and the sound hood were obtained. Rigidity of the sound insulating material 
picked out from the press was improving further, and it excelled the example 1 also in 
design nature or the noise-reduction effectiveness. 

[0049] As a <example 1 of comparison> surface layer 1, 50 g/m2 superintendent 
officer's nonwoven fabric was manufactured by the card cross layer method from the 
mixture of the 50 % of the weight of the 2-denier main fiber, and 50 % of the weight of 
sheath core mold thermal melting arrival fiber of a 2-denier ellipse cross section. 800 
g/m2 superintendent officers nonwoven fabric was manufactured by the card cross 
layer method as a base material layer from the mixture of 40 % of the weight of 
6-denier KONJUKETO main fiber, and 60 % of the weight of sheath core mold thermal 
melting arrival fiber of a 2-denier ellipse cross section. The laminating of a surface 



layer 1 and the base material layer was carried out, it heat-treated at 180 degrees C, 
and superintendent officer 1000 g/m2 and a preforming object with a thickness of 
30mm were acquired. Subsequently, the imprint side of a preforming object and a hot 
printing print sheet was fabricated at 200 degrees C for about 60 seconds with 
superposition and a press machine face to face. Since the nonwoven fabric picked out 
from the press ran short of the superintendent officers of a surface layer, a part of 
base material layer was exposed, and it was not able to acquire a desired design 
pattern. Furthermore, it trimmed in the configuration as a sound hood, and the sound 
hood was obtained. The noise-reduction effectiveness was inferior to the example 1. 
[0050] As a <example 2 of comparison> surface layer 1, except having manufactured 
the nonwoven fabric by the card cross layer method, it carried out like the example 1 
and the sound insulating material and the sound hood were obtained from the mixture 
of the 90 % of the weight of the 2-denier main fiber, and 10 % of the weight of sheath 
core mold thermal melting arrival fiber of a 2-denier ellipse cross section. From an 
example 1, surface smooth nature is falling and the sound insulating material picked 
out from the press is insufficient of design nature. Since this runs short of the 
amounts of thermal melting arrival fiber of a surface layer, it is considered the main 
fiber should become fluffy and fold. 

[0051] As a <example 3 of comparison> surface layer 1, it considered as the mixture of 
the 50 % of the weight of the 150-denier main fiber, and 50 % of the weight of sheath 
core mold thermal melting arrival fiber of a 2-denier ellipse cross section, and except 
having manufactured the nonwoven fabric by the card cross layer method, it carried 
out like the example 1 and the sound insulating material and the sound hood were 
obtained. From an example 1, smooth nature is falling and the sound insulating 
material picked out from the press is insufficient of design nature for surface smooth 
nature, 

[0052] As a <example 4 of comparison> base material layer, it considered as the 
mixture of 60 % of the weight of 150-denier fiber, and 40 % of the weight of sheath core 
mold thermal melting arrival fiber of a 2-denier ellipse cross section, and except 
having manufactured the nonwoven fabric by the card cross layer method, it carried 
out like the example 1 and the sound insulating material and the sound hood were 
obtained. As for the sound insulating material picked out from the press, the 
noise-reduction effectiveness was falling rather than the example 1. 
[0053] As a <example 5 of comparison> base material layer, except having 
manufactured the nonwoven fabric by the card cross layer method, it carried out like 
the example 1 and the sound insulating material and the sound hood were obtained 
from the mixture of 90 % of the weight of 6-denier KONJUKETO fiber, and 10 % of the 
weight of sheath core mold thermal melting arrival fiber of a 2-denier ellipse cross 
section. As for the sound insulating material picked out from the press, thermal 
resistance was falling rather than the example 1. 

[0054] The configuration of the sound insulating material obtained in the 
above-mentioned examples 1-12 and the examples 1-5 of a comparison is shown in 
Table 1 . 

[Test Example(s)] The following trials were performed about the sound insulating 
material and sound hood which were obtained in the above-mentioned examples 1-12 



and the examples 1-5 of a comparison. 

Change of noise level was measured with the <noise-reduction trial> system 
(microphone which installed the sound hood in the engine, reproduced the run state 
on chassis DYNAMO and was installed in the bonnet upper part). The result is shown 
in Table 1. Evaluation of front Naka was performed on the following criteria. 
O -- Very excellent O -- Outstanding delta -- Equivalent level x -- [0055] worsened The 
<heat resistance test> heat cyclic trial estimated thermal resistance. The result is 
shown in Table 1. From the sound hood and the tabular base material made as an 
experiment, it started in fixed size, and several points were supported, heating cooling 
was cyclically repeated for between 90-120 degrees C and room temperatures, and the 
deformation (design nature) of a base material was measured. 

[0056] The three-point bending test method estimated the sample started in the shape 
of a <stiffness test> strip of paper for flexural rigidity etc. 
[0057] 
[Table 1] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is drawing having shown the inside of the engine room of an automobile 
typically. 



[Drawing 21 It is the outline sectional view of the conventional sound hood. 
[Drawing 31 It is the outline sectional view of an example of a sound hood by this 
invention. 

[Drawing 41 It is the outline sectional view of a sound hood by this invention in which 
the middle class was prepared. 

[Drawing 51 It is the outline sectional view of a sound hood by this invention in which 
the surface layer 2 was formed. 
[Description of Notations] 

1 Engine 

2 Engine Room 

3 Sound Hood 

4 Hood Insulator 

5 Dash Insulator 

6 Vehicle Room 

7 Design Pattern 

8 Base Materials (Nylon Etc.) 

9 Acoustic Material 

10 Surface Layer 1 

1 1 Base Material Layer 

12 Interlayer 

13 Surface Layer 2 
DRAWINGS 
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